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Input #0, wav, from 'cat-meowing-original.wav':
Metadata:
encoder : Coderium SoundEngine 5.21
Duration: 00:00:10.18, bitrate: 1411 kb/s
Stream #0:0: Audio: pcm sl6le ([l][0][0][0O] /
0x0001), 44100 Hz, 2 channels, sl16, 1411 kb/s

And we listen to the sound file with the following command:
from IPython.display import Audio

Audio('cat-meowing-original.wav',
autoplay=True)

Your browser does not support the audio element.

Now we are going to create a spectogram of the file with the
following ffmpeg-command:

I ffmpeg -hide_banner -i cat-meowing-original.wav -
lavfi showspectrumpic=s=1000x400:mode=separate
meowing-original-spectrogram.png -y

I ffmpeg -hide_banner -i test/400.mp3 -lavfi
showspectrumpic=s=1000x400:mode=separate:legend=disabl
test/meowing-400times-spectrogram.png -y

Input #0, mp3, from 'test/400.mp3"':

Metadata:
encoder : Lavf58.20.100
Duration: 00:00:10.21, start: 0.025057, bitrate: 32
kb/s
Stream #0:0: Audio: mp3, 44100 Hz, stereo, fltp, 32
kb/s
Metadata:
encoder : Lavch8.35

Stream mapping:
Stream #0:0 (mp3float) -> showspectrumpic
showspectrumpic -> Stream #0:0 (png)
Press [q] to stop, [?] for help
Output #0, image2, to 'test/meowing-400times-
spectrogram.png':
Metadata:
encoder : Lavf58.20.100
Stream #0:0: Video: png, rgb24, 1282x528 [SAR 1:1
DAR 641:264], g=2-31, 200 kb/s, 86.13 fps, 86.13 tbn,
86.13 tbc

Metadata:
encoder : Lavc58.35.100 png
frame= 1 fps=0.0 g=-0.0 Lsize=N/A time=00:00:00.01

bitrate=N/A speed=0.026x
video:196kB audio:0kB subtitle:0kB other streams:0kB
global headers:0kB muxing overhead: unknown

from IPython.display import Image
Image('test/meowing-400times-spectrogram.png’)
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CREATED BY LIBAUFILTER

In the next to steps we will transcode the original wav-file to
a high quality mp3-file and a low quality mp3-file!

First the compression into a high quality mp3-file with

128kbps:

! ffmpeg -hide_banner -i cat-meowing-original.wav

-b:a 128k

cat-meowing-128k.mp3 -y
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Input #0, mp3, from 'cat-meowing-128k.mp3"':
Metadata:
encoder : Lavf58.20.100
Duration: 00:00:10.21, start: 0.025057, bitrate: 128
kb/s
Stream #0:0: Audio: mp3, 44100 Hz, stereo, fltp,
128 kb/s
Metadata:
encoder : Lavc58.35
Stream mapping:
Stream #0:0 (mp3float) -> showspectrumpic
showspectrumpic -> Stream #0:0 (png)
Press [q] to stop, [?] for help
Output #0, image2, to 'meowing-128k-spectrogram.png':
Metadata:
encoder : Lavf58.20.100
Stream #0:0: Video: png, rgb24, 1000x400 [SAR 1:1
DAR 5:2], g=2-31, 200 kb/s, 86.13 fps, 86.13 tbn, 86.13
tbc

Metadata:
encoder : Lavc58.35.100 png
frame= 1 fps=0.0 g=-0.0 Lsize=N/A time=00:00:00.01

bitrate=N/A speed=0.016x
video:544kB audio:0kB subtitle:0kB other streams:0kB
global headers:0kB muxing overhead: unknown

from IPython.display import Image
Image('meowing-128k-spectrogram.png')
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Input #0, wav, from 'cat-meowing-original.wav':
Metadata:
encoder : Coderium SoundEngine 5.21
Duration: 00:00:10.18, bitrate: 1411 kb/s
Stream #0:0: Audio: pcm sl6le ([1][O][0][O] /
0x0001), 44100 Hz, stereo, sl1l6, 1411 kb/s
Stream mapping:
Stream #0:0 -> #0:0 (pcm _sl6le (native) -> mp3
(libmp3lame))
Press [q] to stop, [?] for help
OQutput #0, mp3, to 'cat-meowing-8k.mp3':
Metadata:
TSSE : Lavf58.20.100
Stream #0:0: Audio: mp3 (libmp3lame), 44100 Hz,
stereo, sl6p, 8 kb/s

Metadata:
encoder : Lavc58.35.100 libmp3lame
size= 40kB time=00:00:10.18 bitrate= 32.3kbits/s
speed=22.2x

video:0kB audio:40kB subtitle:0kB other streams:0kB
global headers:0kB muxing overhead: 0.619248%

I ffmpeg -hide_banner -i cat-meowing-8k.mp3 -lavfi
showspectrumpic=s=1000x400:mode=separate:legend=disabl
meowing-8k-spectrogram.png -y

Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now
Now

the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the

script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script
script

is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is

at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at

step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step
step

176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399



(,bud-weuboaidads-yg-butmoau, )abews
abewy jJodut AejdsTpruoyiAdr wouy

umouun :peayJano butxnw gye:sJapeay 1eqolb
gY0:sweadls Jaylo gxe:2131TIgns gxe:0Tpne gqEIT:09pTA
XETEO " O=pdads y/N=91eJ1Tq

10°00:00:00=2WT} Y/N=92TS7 0'0-=b 9 0=sd} T =auedJ ]
bud PET'GE"8GIART : J9podud
jelepelsp
Q31

€1°98 ‘uqly €1°98 ‘sdy €1°98 ‘S/a¥ 00Z ‘1€-Z=b ‘[Z:G ¥va
T:T 4VS] 00vX000T ‘vzabd ‘bud :09pTA :0:0# Weddis
00T 0C"8G4neT ! 49podua
jejepels|y
:,bud-wesbouyroads-yg-butmosw, 01 ‘gabewt ‘@z 1nding
dysay J04 [¢] ‘doys o1 [b] ssaud
(bud) @:e# wesd1s <- dtdwnuaidadsmoys
dtdwnaldadsmoys <- (1eoltcdw) @:p# wesdis
:butddew wesJis

GergGoAne J42pooua
rejepelapy
S/
z€ ‘d11} ‘09491S ‘zZH QOTYY ‘€dw :0TPNY :Q:0# WeaJls
S/
Z€ 191eJ1Tq ‘/G0OSZO0 :34e1S ‘IZ°OT:00:00 :uoTiedng
00T 07 8G4ART : J8podu’
rejepela|y

:,edwyg-butmosw-31ed, wod) ‘gdw ‘@# andur

66¢
66€
66¢€
66¢€
66¢€
66¢
66¢
66¢€
66¢€
66¢€
66¢
66¢€
66€
66¢€
66¢€
66¢€
66¢
66¢€
66€
66¢€
66¢€
66¢€
66¢
66¢
66¢€
66¢€
66¢€
66¢
66¢
66€
66¢€
66¢€
66¢€
66¢
66¢€
66€
66¢€
66¢€
66¢€
66¢
66¢
66¢€
66¢€
66¢€

JO
JO
Jo
JoO
J0
JO
JO
Jo
Jo
JO
J0
JO
JO
Jo
Jo
JO
JO
JO
JO
Jo
Jo
J0
JO
JO
JO
Jo
JO
JO
JO
JO
Jo
Jo
JO
JO
JO
JO
Jo
JoO
J0
JO
JO
JO
Jo
JO

SLT
VLT
€LT
L1
TLT
0LT
691
891
L9T
991
GOT
91
€91
91
191
091
6ST
84T
LST
oGT
GGT
ST
€GqT
4}
16T
0ST
4"
514"
LYT
o1
14!
144"
eVl
44"
IvT
ovL
6€T
8ET
LET
9¢T
GET
VET
€el
CET

doas
doas
da3ys
daas
daas
daas
daas
daas
ERES
daas
daas
daas
doas
daas
daas
daas
daas
doas
daas
da3s
daas
daas
daas
daas
daas
ERES
daas
daas
daas
doas
daas
daas
daas
daas
daas
daas
da3s
daas
daas
daas
daas
daas
da3ys
doaas

1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e
1e

ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST

1dtuDs
1dTtJos
1dTudS
1dTtuos
1dTtuos
1dtuos
1dTuDs
1dTtJos
1dTuDdS
1dTtaos
1dTtuos
1dTuDs
1dTuDs
1dTtJos
1dTuos
1dTtaos
1dtuDs
1dt1uDs
1dTtJos
1dTudS
1dTtuos
1dTJos
1dtuos
1dTuDs
1dTtJos
1dTudS
1dTtaos
1dTtJos
1dtuDos
1dTuDs
1dTtJos
1dTJos
1dTtaos
1dtuos
1dtuDs
1dTtJos
1dTudS
1dTtaos
1dTtJos
1dtuos
1dTuDs
1dTtJos
1dTudS
1dTtaos

a1
a1
a1
ay1
ay1
2y
a1
a1
ay1
ay1
ay1
2y
a1
a1
a1
ay1
2y
a1
a1
a1
ay1
ay1
2y
a1
a1
a1
a1
ay1
2y
a1
a1
a1
ay1
2y
a1
a1
au1
ay1
a1
2y
a1
a1
a1
ay1

MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON
MON



from IPython.display import Audio
Audio('cat-meowing-8k.mp3', autoplay=True)

Your browser does not support the audio element.

What we can see from the image and hear from the audio is
that the mp3 compression cuts already a lot of the high
frequenies! Lets compare the file sizes of the three different
files:

I 1s -al *.wav *.mp3

-rw-rw-r--+ 1 joak joak 163675 Apr 19 07:45 cat-
meowing-128k.mp3

-rw-rw-r--+ 1 joak joak 41109 Apr 19 08:06 cat-
meowing-8k.mp3

-rw-rw-r--+ 1 joak joak 1796250 Apr 18 23:00 cat-
meowing-original.wav
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Now the script is at step 88 of 99 from IPython.display import Audio

Now the script is at step 89 of 99 Audio('test/100.mp3', autoplay=True)
Now the script is at step 90 of 99

Now the script is at step 91 of 99
Now the script is at step 92 of 99
Now the script is at step 93 of 99

Your browser does not support the audio element.

Now the script is at step 94 of 99 I ffmpeg -hide_banner -i test/100.mp3 -lavfi
Now the script is at step 95 of 99 showspectrumpic=s=1000x400:mode=separate:legend=disabl
Now the script is at step 96 of 99 test/meowing-100times-spectrogram.png -y

Now the script is at step 97 of 99

Now the script is at step 98 of 99 Input #0, mp3, from ‘test/100.mp3":

, , Metadata:
Ei:izﬂgdscrlpt is at step 99 of 99 encgder : Lavf58.20.100 .
Duration: 00:00:10.21, start: 0.025057, bitrate: 32
kb/s
Stream #0:0: Audio: mp3, 44100 Hz, stereo, fltp, 32
kb/s
Metadata:
encoder : Lavch8.35

Stream mapping:
Stream #0:0 (mp3float) -> showspectrumpic
showspectrumpic -> Stream #0:0 (png)
Press [q] to stop, [?] for help
Output #0, image2, to 'test/meowing-100times-
spectrogram.png':
Metadata:
encoder : Lavf58.20.100
Stream #0:0: Video: png, rgb24, 1000x400 [SAR 1:1
DAR 5:2], g=2-31, 200 kb/s, 86.13 fps, 86.13 tbn, 86.13

tbc
Metadata:
encoder : Lavc58.35.100 png
frame= 1 fps=0.0 g=-0.0 Lsize=N/A time=00:00:00.01

bitrate=N/A speed=0.0272x
video:186kB audio:0kB subtitle:0kB other streams:0kB
global headers:0kB muxing overhead: unknown

from IPython.display import Image
Image('test/meowing-100times-spectrogram.png’)



